Normal Coordinate Analysis (NCA) plays an important role in understanding vibrational and thermal properties of molecular structures at the atomic level. To perform NCA, one must formulate an appropriate potential model and calculate the second derivatives of the potential with respect to the Cartesian coordinates. This process yields a so-called force constant matrix which is often sparse. The eigenvalues and eigenvectors of this matrix characterize the vibrational frequencies and displacement patterns of each atom. The probability distribution of the entire spectrum can be used to calculate thermodynamics quantities of the material such as the heat capacity.
